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characteristics of Hg and by: the work of Borisova,.¢!al.,—-__-- 
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{CoA $3,470) onl ‘Venstrem: of al-( A: 44 8001). The 
surface tension: of electrocapillary max. of Hg in W-KI, 


KCNS, Lani and Ker decreased; In the order given, as the 
temp. rose to 0 *, Logqer. iain -)for 2,0 = 0,01N HSO, 

bichtle pins ee Unca, and the data were satisfactorily ex. 
Heth cncee s {e.d.), Curves of 9 ps. 

thie ah Bn iB al., cA. 44, 48034) suggested a 


‘ slight aebaren the rurlace at lower H,SO, concen. 
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164T32 


"Join. Deposition of Metals on @ Cathode by the 
Electroiysis of Melts in the Absence of Polari- 
zation.” k. F. Markov, Inst Gen and Inorg Chem, 
Acad Sc. Ukrainian SSR, Kiev 


"Ohur Fiz Khim" Vol XXV, No 2, pp 212-220 


515 of melts of metal salts at high temp 


i Electrolysis 
in absence of polarization (cd a0) must result 


in deposition of alloy corr to equil. Since ac- 
tivity of components of melts varies with concn, 
strictly molar law of masé action does not apply 


184732 


a 


: USSR/Chemistry - Electrolytic Deposition Feb 51 
ms of Metals (Contd) 
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in most cases. Plotted equil compn of metal and 
galt phases, using activity and difference pe- 
tween potentials of 2 metals immersed in their 
molten salts, for systems: Ag,Pb, \el, Pola; Ag, 
Cu,AgCl Cutl; K,Na,KOH,NaOQH. Also treated syst 


Pb,Cd .PoCl>,CdCle. 
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St ee ee ee a The current potenti curves of some succeasiy ely polaris 


rg 


phere, Mei yg cok a Ba Storie ae . Zhe, 18-43 Ta the presesst 
* Chemical Abst... ees Cerrar OP polerography, the “principle. of briel sarcemive - 
‘Vol; 48° No 6° eae i 4g Polarization ani ieehasere was ee bao 
: 7 °. Sir gsc ** period of a elect ennbdled i stahti 
Se Mar. 25,1954. - os __.. the normat fante entinaiaca alter, ereition ci a 
fins Wek Eleotrocheaistry SO RP Ra Me he sired resuit wns achieved by'a rotating commutator which 


Made connections to contacts of the various electrodes, 
The technique was uscd with Ptewire electrodes nod DAS. ai 
appiled to reduction of O in 0.1N HCI, toevoltition of Hea. --  - ” 
-. Pt, -and-to Pptn: of inetaie (Cd nnd Hg). Jt was shown :. : 
~ - tiat the app. produced ‘wellalefined limiting aifiusion-cnr-* 
rent values of the reducing substonecs. “The high diffusion 


sun: between these potentials was explained bya conshier. 3 
: naan” Mie .  % : : 2 able risp nf concn, of alkali in the boundary Jayer sronnd the - 
ae eee a : ; “ clettrode. This explained the relatively 


: Ea PES eStart 
oar) ‘i ; 
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SANE ARGTUEN ESS 


Sage oe = Pee 
C re Cathodic Polarization = 
he} 3" Alooho) Solutions; « 2B. P..X ee 23 
W ( Bdvobdionti 195), PTO | See a ; 
azz > ton duryia for aoln. Oye ee i i” 
> {and dao-propy?_allooho) wore’ dotormined se ae eae oy 
* gimilar 3) form; Sd at, RS : 


: f ns For the initlal - 
Pe) ‘“Thoro is a definite parail) between the atrur- 
“** tury -of the deposits anid. theso characteritio magnitudes, 
| Mo concludes. that the phys. Preperticn of eloetroiloporite 

> dppentl mainly on the ooniitions which deterutin Oe mOnent 
of initia) depotion.-. 092 BP, PPh Aue hae eae 


samp as 


Py hteose bona Brkt hens 
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MARKOV, B, FPF, and DELIMARSKIY, fu. K. 


"The Problem of the Electrolytic Dissociation of Fused Salts," Ukr. Khim. Zhur., 
19, No.3, pp 255-263, 1953. Inst. Gen, & Inorg. Chem. 


On the basis of the elec conductivity of fused salts of Be, Mg, Ca, Sr, and 
Ba at the mv, the degree of dissociation of these salts was estimated, Many ohyico- 
chem vroverties of the fused sadts, i.e., the dependence of elec conductivity on temp, 
the soly of metals in the salt miu melts, and transfer numbers, confirm the hypo- 
thesis of an incomplete dissoc in stares, While the equivalent conductivity drops from 
LiCl] to CsCl, it rises from MgCl., to BaCl.. 261T16 
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erp ce 


MARKO, BF 


yy 
Determination of the diffusion costticient or 10n8 in nunc 
salts. Y' 1.KDelimarskt, I. F.’Markov, and L, Sy divren- 


i - ~blyuin & pst, Gen, Tnore, Chen 
s¢v). 


v), Zhur. Fis. Khim. 27, 1848-55(1953).—1f a potens- 
tial (e.g. 0.2 v.) is applied to a large (c.g. Ag) anode anda 
small (e.g. Pt) cathode immersed.in a soln. of a Ag salt in a 
molten electrolyte, the cathodic c.d. # decreases ia time (2) ac- 
cording to P? = x i(i/nFe)t; Dis diffusion coef. of Ag *, nis its 
valency, F farnday, and ¢ concn. of Ag*. For AgNO, in an 
equimol. mixt. of KNO, and NaNQ,, D wus, e.g., at 300° 
and 400°, 4.4 and 122 at ¢ = 0.001 mol./l. and 4 and 1} 
(% 1078 sq. em. /see.) at 0.018 mol/l. For AgCl in the 
eutectic melt of KCl and LiCl at 450°, D was approx. 5 OX 
1078 between ¢ = 0.003 and 0.018 but rose at lower ¢, pre- 
sumably because of the di-charge of other ions besides Ag*. 
The above equation was valid also for diffusion in aq. soins. 
(0.005*! AgNO, + O.1N KNO,). Wheo the cathode wie 
spherical, the current intensity was proportional to {(l/r7) + 
(2Di)-}s or is the radius of the sphere. This equation 
was confirmed fur aq. salus. of CdCl, + KCland of KCIO;. 


Ao app. for continuous measurement of during several sev. 
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ISHUUREEPER TENA 


ov, Be Pep ‘petimrsldy, Yas Ke5 si Panchenlko, ‘T, De 
a eagetl ’ 

: ‘Thermodynamic. “properties | of. POOL 2. in Poly LiCl, Pol Mell, Pool y-KCl, 
7 Fook g Hott ROBE» a 


fie ‘him, 28/11, 3907-1998, Novenber 1954 

© forces: of chemical chains yaith mixed electroly tes vere 
AGE ain tion to temperature end composition of several binary 
ead chloride ond alkali metal fusions. ©The thermodynamic. properties of 
Pol, in solutions with: alkali metal chlorides * vere calculated, It was 
“gateblished, on the. “that PbCLg-Licl solutions 
oo are: ‘pinost ideal ais aares anc ‘that s forming the solution 
blend - together with the: absorption of heat The free reaction energy of 

“ PpClLs. with olkeli metal ‘chlorides was ‘determined. Eighteen references: 
“QeUSSRS 6-German and BUSA: (1906-1953) « “Tables; grephs; dr avinge 


foadeny, of Seiences: was “Land Tnoryenic Chemistry 


= ‘Bhure 


The ‘ele etronotiy 


SR, Inst ibace. of Gener? 


‘areh ay 95h 
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tion between the. electronotive forces of « chemical chains and the 
facoby Daniell chains in fusions . PEE og 


Mh kati zhur 21/1, 21-26, 1555 


The: relation between: the. ee. of the ‘Jacobi -Daniell chain which is 
somposed | of: metals and: ‘their halide salts. in melted, atete andthe e.m.f. | 
“of: ‘corresponding: cChemicel chains: is known as. the. ‘Lorenz law of differen-. 
. 6686: This ‘law covers only 6 ‘emoll ‘group of melted’ ‘sealte having an inhe-._ 
rent “unipolar anion. conductivity. ~In: the: case of a compound conductivity 
the Lorenz: law can no longer. be maintained. The existence of a liquid — 
potential at the melted salt contact. boundary was proven in spite of the 
“existing opinion. to: the Sonteary Seventeen: references : 7. USSR, and 
“10 German (2906-2953) «- pe hat Gi eae 


: oo ead. ‘of ‘Ses, testy Institute of. Gen. and: “Inoree hen inesy 


ae Novenber r Ube 1993 
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USSR/ Physical Chemistry - Thermodynamics. Thermochemistry. Equilibrium. B-8 
Physicochemical anelysis. Phase transitions 


Abs Jour : Referat Zhur - Khimtya, No 4, 1957, 11170 


Author : Markov B.F. 
Title : “Thermodynamic Properties of Solutions of Fused Salts 


Orig Pub : Ukr. khim. zh.. 1955, 21, No 6, 703-709 


Abstract : Text of the paper presented at the l-st Ukrainian Republic Conference on 
Physical Chemistry, 17 September 1954. Considered are literature data on 
solutions of fused salts, secured by the e.m.f. method, and also author 's 
results of investigations of binary systems formed by chlorides of magnesi- 
um and lead with chlorides of alkali metals. Frome.m.f. of chemical se- 
ries at different proportions of the components in the melt is calculated 
the partial molecular isobaric potential Z) of the component of electroche- 
mical reaction, and from dependence of e.m.f. on temperature, the patial 
molecular entropy S,; there are calculated the excess (in comparison with 
ideal soiution) RB E 

Z, and 8,. From comparison of diagrams of state with 

values of 2 it was found + 


Card 1/2 
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USSR/ Physical Chemistry - Thermodynamics. Thermochemietry. Equilibrium. B-8 
Physicochemical analysis. Phase transitions 


Abs Jour : Referat Zhur - Khimiya, No 4, 1957, 11168 


Zoo only in systems that form solid solutions, Z 20 in eutectic sygtems 
({faeal solutions corresponding to Schreder-Le Chatelier equation ), 2720 
--in systems involving chemical interaction; the more clearly revealed ar 
chemical compounds on the diagrams, the greater is the negative value of 2). 
A more sarees ery Salma of a salt melt is derived from conjoint cen 
sideration of Z; and . On the wasis of magnitude and sign of Z) and 5) 
hageonld solutions of fused salts can be divided, at first approximation, in 
groups: 
a, S40 --simplest (ideal) solutions; BP wo, Z 4-0 --regu- 


=: 
lar solutions; oa 50, 2, Y O --solutions of associated components without 


= 
chemical interaction; 8, >0,;, we O --solutions of associated components 
chemical interaction. 
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MARKOV, B.F.; PANCHENKO, 1.D. 


Equilibrium diagrams of binary systems: magnealuz chloride -- 
alkali metal chlorides. Zhur. ob. Khim. 25 no.11:2038-2043 0 
55. (MLRA 9:4) 


1. Institut obshchey 1 1eorganicheskoy khimii Akademii nauk Ukrain- 
skoy SSR, 


( Chlerides) 
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Thermodynamic. papendes of  Hegtn reo, "Al, -Na0l, Mg0i KOR 
and MgCl2-Rotl fusions... De ue 


Zhur. fiz. khin. By s16hy, Jan 1955 


: “The ‘electromotive forces of chemicel chatew’ “with mixed 1 Ng/igCl, 

-* electrolytes were measured for various. binary Liquid systems and the 

“. “s-thermodynamic. properties of MgCl; were calculated in soiutions with 

_ gkald metal chlorides. ‘It was found that MgCl, and LiCl create 

anes ‘solutions close.to ideal mixtures. Data are given on the partial 
ve isobaric potential | of MgCl as well as its: partial entropy. 


ein of: Sciences Ukr ‘SSR, Institute of. General and Inorg. Chem., 


a March 2, 95h 
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The. therapiynanas: properties of Mgo.; ain ‘bolutions with KCl and RbCL 
indicated a deep reaction between. the. individual components which 
ed: to the: formation of: compounds capable of being separated in the 
solid. ae “Eight. references; 4, USSR; 3 German and 1 Swiss. 

¢ orcaee: graphs; draving. Bhs 
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MAREOV ,5.F. 


Temperature dependence of the electric conductivity of eutectic 


fused salts. Dokl. AN SSSR 102 no.6:1163-1165 Je'55. 
: (MLRA 8:10) 


1. Institut obshchey i neorganicheskoy khimii Akademii nauk USSR. 


Predstavleno akademikon A.N.Frunkinym 
(Salte--Blectric properties) 
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Nome: RARKOV, Boris Fcedorovich 


Dissertation: Study cf Preperties of Molten 3.lta by the Method 
of Eluctromotive Forecs 


Tegreat Doe Chem Sel 
affiliations {net indicated_/ 
Nefunse Date, Placcs 14 Ju. 56, Joint Council of the Inst of Gener 
and Inorgenic Chemistry and the Inst of Crganic 


Chemistry, aced Sci UkSSR 


Certification Date: 17 Nov 56 


Source: BhVO 6/57 
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MARKOY , ..Belto;.-PANCHENKO, 1,D.; KOSTENKO, T.G. 

ae C1 -- ZnCl. 
Diagrams of phase transitions for RbCl -- Z2nC1, and Cs u 99) 
Ukr. khin.zhur. 22 noe32287-291 '56. MIRA 


1.Instiut obshey i neorgani cheskoy khimii AN USSR. 
(Chlorides) (Phase rule and equilibrium) 
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DELIMARSKIY, Yu.K.; PANCHENKO, 1.D.; MABE T peeiteieomeme.. 


Electrolysis of the system of lead chloride -- lead oxide, Ukr. khia. 
zhur, 22 no.5:574-577 '56. (MLRA 10:6) 


1. Institut obshchey i neorganicheskoy khimii Akademii nauk USSR. 
(Electrolysis) (Lead chlorides) (Lead oxides) 
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: 825, THE ELECTROMOTIVE rorces.oP THERMO- 

CIRCUITS WITH MOLTEN SALTS. 3,8 Markos ares 

Tl 1 Lys Dokl Alea, Nout S68R, Vol, 103, NOP“THS=PERT 950), In 
ay Russicn’ : 


These werd measured for moiten Stlyer halides by them- m Sey 
Belves as wall e8 mixed with those of alenlt mojals, ‘The so- 
. quence of @.mn.f.'n reverses that of solid Salts, f.0. it decreases 
from Agl ta AgBr to Agel. Following Wagner the heteragens - 
cus elfect ts estimated thermodynamically, For thts tt suffices 
; to determina the entropy of silver and the molten sliver halides ote 
at the expertmental temperature The homogeneous effect de- oo) 
creases similarly to the acild casa, from AgCito AgBrto Agi -. 0. f i ae 
“sp ithe absolute temperature ‘coefficients docrease Inthe sama. : ne 
.Baquence, ~~ = : “  d.Jacobs “= 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420017-1 


"APPROVED FOR RELEASE: 09/19/2001 


mat 


oe ee 


Fs at eure) 


eh BRITA ANTS UE TBE SNE EE RO PSTN 


ES 


Mie fi TE E ere eee at. Sn EP Any : Lp 
323) CONCENTRATION DEPENDENCE au 
i: MDUCTIVITY OF BINARY SALTAtEL TS par CTE tel 
L.A.Shurnina, 
Sle sporarad 


es 
- Nauk SSSR, Vol TLO, No. 3, 412-33 (1956). In Russian. 


oe : ao eB Tt ts shown from m 
eee KC!~LICI and KNO,—N 
, fused aalt syeteme for 


esgurements on KCI~NaC, PbBr-PbCl,, . 
aNO, that the electrica} conductivity of binary 
Ming gold solutions can be Cescribed hy the 
equation Ai = x + xh, + 3s,a,4,.where the its Are equivalent 
conductivities. and the Na dre mole fractions Howevor it wauld be 
ErTineous 13 BUODAEE that Nie eQaeteon lan cor reculy describe the 

tik t Aon in Whe eutectic malta The departure 

“heme matty from that 


au Predicted py 
= #Guniiuh can oe regarded as @ characteristic of their departure 
from idea lity 
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MARKOV, B. F., FANCHENKO, I. D., and DELIMARSKTY, Y. K., Institute sf Gereral 
énd Incryze:ie Chenistre. 25 USGR. Kiev 


"Thermodynenic Properties of Ce-tsi: Chlorides in Melts." ¢ peper 


submitted ot the Internotio:sal Symposium on Macromolecular Chemistry. 
9-15 Se; 1957, Prague. 
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MAAKSV BoE 
MARKOV, B.F. 
POT TN a) he. 
Gonvecbicn of kpdeate forms of salts in solution. Ukr. khin. 
zhur. 23 no.6:706=712 '57, (MIRA 11:1) 


l.Institut obshchey 1 neorganicheskoy khimii AN USSR. 
(Salts) (Solution(Chemistry)) 
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MARKOV, B.F.; SHUMINA, L.A, 


The denendence of electric conductivity on the concentration 
of binary salt fusions [with summary in English]. Zhur.f 1z.khin, 
31 no.8:1767-1773 Ag '57, (MIRA 10:12) 


1. AN USSR, institut obshchey i neorganicheskoy Khimii, Kiyev. 
(Salte--Blectric properties) 
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AUTHOR: Markov, B. F. 76-10-17/34 
: TITLE: The Thermodynamical Properties of Zinc Chloride in 


ZnC1,-RbC1-Melts (Termodinamichesxiye svoystva khloristogo 
tsinka v rasplavakh ZnC1,-RbC1). 


PERIODICAL: Zhurnal Fizicheskoy Khimii, 1957, Vol. 31, Nr 10, 
pp. 2288-2294 (USSR) 


ABSTRACT: It is referred to the former papers of the author in 
Zhurnal FPizicheskoy Khimii, 1954, Vol. 28, p. 1987 and 
1955, Vol. 29, p. 51,-a8 well as in Ukr. khim. Zhurn. 
22,287, 1956 and concluded that the thermodynamical 
properties of the ZnCl, in melted mixtures of the salts 


investigated there are typical of systems with chemical 
interaction and that the partioularities found there are 
bound to repeat here. The electromotive force of the 
chemical chains in dependence on the temperature and the 
composition was measured here for the melted double syatem 
ZnC1,-RbC1. The thermodynamio properties of ZnCl, in 


solutions with rubidium chloride were computed. According 


CakD 1/2 
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ASSOCIATION: 


SUBMITTED: 
AVAILABLE: 
CARD 2/2 


The Thermodynamical Properties of Zinc-Chloride in 76-10-17/34 
ZnC1,-RbC1-Melts 


to the thermodynamical properties it can be concluded 
that 1) according to the partial isobario potential 
which was detected in the system by means of the thermic 
analysis are congruently melting compounds also stable in 
the melt, and 2) that the growth of the surplus partial 
potential of ZnCl, is in line with the temperature, the 


positive surplus partial entropy and the heat absorption 
in the dissolution of Znvl, in line with the assumption 


that the individual ancl, is an associated liquid. Thera 
are 2 figures, 3 tables, 5 Slavio references. 
Institute for General and Inorganio Chemistry, AN Uawinian SR 


Kiyev (Akademiya nauk USSR, Institut obshchey i neorganichesoy 
khimii, Kiyev). 


July 21, 1956 
Library of Congress 
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Markov, B.F., Delimarskiy, Yu.K. 76-11-3h/ 35 


The Thermodynamio Properties of BeCl, im the BeClo-HaCl Molten System 
(Texmodinamicheskiye svoystva BeClj v rasplavlennoy sisteme ~ 
BeOly-NaCl) 


(aeey Pigicheskoy Khimii, 1957, Vol. 31, Nr 11, pp. 2589-2590 
USSR 


One of the methods of investigating salt solutions in a molten 

state consists in measuring the electromotoric force (B&F) of 

galvanic elements with mixed electrolytes. This method was loyed 

in this case. The BMF of the chemical chains Be |BeCl5x,+NaCl(1-x1)|Cl, 


were measured in dependence on the mol part of the Bel.. The EMF 
of the chemical chain with the individual BeCl, was found by means 


of the experimental amounts and was determined as being equal to 
1.986 V at 500°. The partial thermodynamio properties of BeCl, 
are computed. The energy on the ocoasion of the formation 
BeOl>. val in the melt at 500° amounted to 7.5 kcal. There are 


1 figure, 2 tables, and 4 references, 3 of which are Slavio, 
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khimicheskikh tsepey s rasplavlennymi solyami) 


PERIODICAL! Zhurnal Fizicheskoy Khimii, 1958, Vol. 32, Nr 2, pp. 476-477 
(USSR). 


3 


ABSTRACT < This is a letter to the editor in connection with L. Suskiy's 
article (reference 1). A strongly marked in-constancy of the 
temperature coefficient of electromotive force (emf) was ob= 
served by L. Suskiy in the measurement of the emf of the che= 
mical chain of molten lead, leadchloride and a chlorine elec 
trode (reference 1). The writer shows that the final conclusions 
drawn from the experiments, why other researchers had obtained 
a linear change of emf with temperature, are wrong. It is shown 
that the experimental results of Suskiy contradict thermodynamic 
calculation. Why the experimental data of Suskiy do not agree 
with the demands of the theory is hard to explain. 

Card 1/2 There are 7 references, 6 of which are Soviets 
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Salt Melts in Connection With Their Phase Diagrams (0 tem;-era- 
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vov v svyazi s fazovymi diagrammani ) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 6, 
pp 1333 - 1340 (USSR) 


ABSTRACT: It was already found in a previous psper that in cooling molten 
salt eutectics below the melting temperature of the components 
a quasieutectic structure is formed. This is, however, not the 
case in salt melts forming a continuous series of solid solutions 
in crystallization; on the other hand the heterogeneity of the 
solid phase also shows in the liquid by which fact microhetero- 
geneities occur near the crystallization temperature of the 
eutectic mixture. V.I.Danilov and I.V.Radchenko (Ref 2) already 
carried out such studies. The authors proceed from the assumption 
that the structural changes in the melt can be recognized in the 
electroconductivity. The suthors use the theoretically founded 

Card 1/3 equation by Ya.1.Frenkel' (Ref 3) lgk = A - B/T for the analysis 
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of the experimental data; from the experimental part may be seen 

that a sound cererator 3G -10 and a zero indicator of the 

oscillograph typ INO -3 were used as well as a Pt -Pt/Rh thermo - 

couple graded by the All Union Scientific Research Institute 

of Meteorology imeni D.I.Mendeleyev. Measurements of three 

binary salt nelt types were carried out: 1) Simple eutectic 

mixtures. 2) The continuous series of solid solutions, and 3) 

The intermediate type between the former two. It was observed 

that in the second case the above mentioned equation was valid 

within the whole tenperature interval. This is taken as proof 

for the fact that no structura}] changes occur with temperature 

changes. For the first type the equation holds only for the 

temperature interval above the melting temperature of the con- 

porents. Below that point till the crystallization temperature 

of the eutectic mixture the electroconductivity chanves according 

to another rule. This is explained by an overcrystallization an4 

by the formation of micro-areas enriched by one of the two con- 

ponents. The third, socalled intermediate, type can be classified 

according to the degree of its deviation from the linear function, 
Card 2/3 i.e. to which of the other two systems it in nearer The 
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corresponding systems of binary saltmixturesfarthe mentioned types 
of salt melts are mentioned as well as the diagrams obtained. 
There are 13 figures and 9 ret'erences, 7 of which are Soviet. 
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Kiyev (Kiyev, Institute of General and Inorganic Chemistry, AS 
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factors 3. Salts (Liquid)--Phase studies 4. Eutectics--Prop- 
erties 
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PHASE I BOOK EXPLOITATION sov /5047 
Delimarckiy, Yuriy Konstantinovich, and Boris Fedorovich Markov 


Elektroknimiya rasplavlennykh soley (Electrochemistry of Fused Salts) Moscow, 
Metallurgizdat, 1960. 325 p- Errata slip inserted. 3,700 copies printed 


Ea.: AI. Belyayev; Ed. of Publishing House: L.M. El'kind; Tech. Ed.: VV. 
Mikhaylova. 


PURPOSE: This book is intended for aspirants, acientists, and technical personnel 
in the field of electrochemistry, and for students in schools of higher education. 


COVERAGE: ‘The book discusses the following fundamentals of the elec typchemist ry of fused 

salts: conductance and ion migration, galvanic cells, decamposition and electrode 

potentials, the solubility of metals and metal - fused salt equilibrium, electrol- 
ysis and polarization, electrode reactions, and the polarography of fused salts. 
Recent experimental and theoretical investigations of the electrochemistry of 
fused salts are reviewed. The modern concepts of the liquid state as an ordered 
system and of the close structural correspondence of the liquid to the solid 
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Electrochemistry of Fused Salts sov /5047 


phase are extensively used. The introduction and Chs- IIly Iv, V, and VIII 
were written by Yu.K. Delinarskiy and Chs. I, Il, VI, and VII by B.F. Markov. 
The authors thank V.P. Mashovets, Professor, Doctor, and A.I. Belyayev, Pro- 
fessor, Doctor, for their advice. References accompany each chapter. 
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Relation of conductance to temperature 29 
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cae 
TITLE: Electrolysis of titanium tetrachloride in fused saits 


Stepwise cathodic reduction 


PERIODICAL: Ukrainskiy khinicheskiy zhurnal, v. 27, no. 1, 1963, tale 


TEXT: The authors applied several mettods ty investigate the catnedic 
reduction of TiC)» Ticl, and TiCl., in fused salts (KCl - NaCi}, i.» ae 


taking the current voltage curves, 1 b) by recording the same curves i-. 

the 3NN-09 (EPP-09) recording potentiometer, 2) electrolysis by contreuie: / 
potential and 3%) emf measurement of voltaic cells. Electrolysis under Vv 
these conditions involves various processes: a) TiCl, may be reduced tl 


Ticl, and TiClao, which dissolve in the electrolyte melt with format; 


a complex comround; b} apart from electrochemicai proce: ses, the redu 
products of TiCl, react chemically with each other. The following 


heterogeneous equilibriums must be taken into account: eTiCl, (mele) 
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5/072 (64/927! ane ; 
Electrelysis of titunium.- Bi. /b21F 
(solid) ==? 7Ticl, (melt) and Ticl, (melt) + Techy we TiC 1. : 
have partiaily peer. studied previously by other researchers To os TE 
authors passed TiCcl, vapor mixed with argon over the KC1-NsCl meh te 
siectrolyzers of various designs. Fig- ! represents & typical curve W.7! 
z reduction potentials at 720°C, i-e- 1, slightly above 1v; Il, 
approximately > y and Ill, approximately zy. Ill corresponds to bart 
ground reduction, namely reduction of sodium ion. At potential cae 
titanium chlorides are reduced to metal. Potential I corresponds *- the 
reduction of TiCl, to TiCl,- To 1b)s A cell with separate electrode 


compartments was used applying 8 silver anode with an anolyte a tale 


silver chloride. The authors draw the following conclusions frim the 
series performed: Two reduction potentials were observed duriteg cath t- 
reduction of a mixture of chlorides of di- and trivalent titantus: thes 


" . + 2 + 4 
jower one being the reduction potential of the system gi °/Ti “: and 
higher one the potential corresponding to reduction of TiCl, te metas 


To 2): Ticl, wee electrolyzed between graphite and tungsten electr 
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| 
1 separated by a diaphragm. A controlled rovential was applied to the 
| electrodes. Fig. 2 shows the results fron which 44 is apparent that z 
| is reduced mainly to TiCiy after electrolysis for 6-8 hr ut ‘a constant 
! low voltage (1.2-1.4 v).. At a voltage of nm 9-2.4 v, the titanium in ‘he 
melt is mainly in the Ti + form. Cathodic reduction of titenium chlorice 
/ to metal sets in at 1.9 ve. To 3): The suthors etudiec the behavior of 2 
Kol - NaCl melt con‘aining TiCl, and TiC:, at 790°C in orde~ to detersine 


- ta) 7 
| the redox potential, me.suring the emf of the cell pt|Ti~, mo" KCL Hac 
| diaphragm|KC1— NaCl, AgCllAg. The redox potentials obtained in this 
manner were reduced to the potential of a chlorine electrode by adding th 
emf velue (from published data) of -the ceil AclAgcl, KCi——NaCilCi, to tne / 
measured Values. The authors mention putlications by Ww. V- Kemenets“iy _ 
and M. V. Smirnov. There are 5 figures, 1 table, and 21 ref rences: 
; 8 Scviet-vloc and 13 non-Soviet-bloc. Tre 2 references to Engaiish 
: lan uage sublications roud as follows: iH. B. Alpert et al., J- Rlectra- 


chen. Soc., 10%, 559 (1957) und 196, 142 64959), Ref. 18. 
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ACSOCIATION: Institut obshchey i neorgarnicheskoy khimii AN USSR ‘ 
(Institute cf General and Inorganio Chemistry, UkrSSR, 


“a 
150 


SUBMITTED: June 26, 1959 


Lr; end to Fig. 1: Current 
voltage curve at 720°C: 
abscissa - volts. 


Noe ~ NO 
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50 
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eegend to Fi,. 2: The comrcsition of 
{ne reaction creducts of Ticl , 4s 8 
4 


tunction of t:.e voltuge during eclectro- 
iy.is. Blen« circie - KUl-havi, tlucs 
circle - meCl,, both at TAOCC, circle ° 
wsitnu cross: WNeCl — Cacl, i Bali, at 
7ON°C, abscissue - volts. 
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B101/B208 

AUTHORS: Markov, B. F. and Belyakova, Ye. F. 

bi ne es 
TITLE: Equilibrium between the products of electrolytic reduction 
of titanium tetrachloride 
PERIODICAL: Ukrainskiy khimicheskiy zhurnal, v- 27, no. 2, 1961, 146-151 


TEXT: In the electrolysis of m084 in molten chlorides, TiClg is gradually 
reduced to bivalent and trivalent titanium compounds before the metallic 


titanium is separated. The purpose of the present study was to determine fs 
the equilibria of these steps in various melts: 1) equimolecular mixture of 
NaCl and KCl; 2) eutectic mixture of CaCl,, BaCl., and NaCl; 3) MgCl.4 and ai 


4) CsCl. The melt containing an admixture of pure titanium metal and TiCl, 
was protected from oxidation by argon. Ticl, and Ticl, were obtained by 


electrolysis of the melt at 1.68 v in quartz ampules. The melt was heated at 
720°C for 3.5-4 hr. Then, samples were taken from the melt in a COp atmos- 
phere. In ene portion of the sample, the suspended TiCl2 was filtered, and 
TiCl, titrated with KMn0O, - The other portion was mixed with iron ammonium 
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sulfate acidified with H,S0,) and the resultant re’* equivalent to the oxida- 


tion of nic? and niet was titrated. The equilibria obtained for the 
individual melts are presented in Tables 1-4. It may be seen therefrom that 
the ratio between the lower titanium chlorides depends on the medium of the 
melt. This is indicated in Table 5, and compared with data obtained by 
other research workers. These equilibria are established in the electrolyte 
layer adjacent to the titanium metal. There is another equilibrium at the — 
interface electrolyte - TiCl4 vapor. This was studied at 780°C with an 
equimolar KC1-NaCl melt prepared in an argon atmosphere, which contained 
TiClg, and through which TiCly, vapor was bubbled for 3.5 hr. It was found 
in preliminary experiments that equilibrium is established already after twe 
hr. Results are given in Table 6: 


Initial ratio Total Ti content Equilibriym ratio Number of 
(i2+/(pi2++7i3+)]-100% in the melt, wth [Ti2*/(Ti“*+Ti°*)}] -100% analyses 

92 1.21 35.5 4 

90 2.52 36.5 % 

g2 4-83 37-9 4 

100 20.58 QO. a 
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It may be seen from the equilibriun constants K, and K, in Tables 1-4 tha* 


a satisfactory constancy (Kp) is obtained if the molar portion of bivalent 
titanium is calculated as Tcl): There are 6 tables and 3 references: 


1 Soviet-bloc and 2 non-Soviet-bloc. The 2 references to English-languxe® 
publications read as follows: 1) S$. Mellgren, Ww. Opie, J- Eetals, J 266 
(1957); 2) W. Kreye, H. Kellogg, J. Electroch. Soc+s 104, no. 8, (1957). 


ASSOCIATION: Institut obshchey i neorganicheskoy khimii AN ussR (Institute 
of General and Inorganic Chemistry, AS UkrssR) 


Table 1. Squilibrium between TiCl,, TiCl ss and Ti in KCl-NaCl met at 720" G 


Legend: 1) Total Ti content of the melt; 2) equilibrium ratio; 3) equiii- 
brium constant. : 
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p101/B208 
Equilibrium between --> 
: w ®. © Koncranra pannoneciin x 10? 
Seaeanee Pamicnceme «TICI y+ TL-OTICla ITCH ETSI ATHCl 
qntane B pac-  Ty2+ sda Nici, y= TICly 
Table | nae Tit : Nich, N et. 
1,06 80,18 5.95 0.665 
1,09 80,00 5.81 632 
1,22 80,33 4,38 0,608 
1.52 82.89 2,59 0.512 
3.32 88,55 0.40 0.28 
age oS er 0.303 
tn 90,42 0,29 0,254 
, ‘y (DKoncranra paswonecun x ae 
cease Pannen’ ATICy + THE STICs aricl, + T24sTiCh 
surans 2 Tit 0% OK Nici, Ke Ntely 
nnase, —-————3,.'! => =o 
Table 2 cee TR ET Nie, Neo, 
a e 
1.45 
60,00 0,337 : 
ae 62,50 0.061 261 
0,91 67.03 0,018 2.51 
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Table 2. Equilibrium between TiCl,, TiCi,, and Ti in CaCl,-BaCl.-NaC? at 
720°C. 5 : : 


Legend as in Table 1. 


ay © DKoncrantra papnovecta x 10% 
O6mee co- Y 
Doma gee”. GTicl, + TisaTicl, 211Cl, 4 TF TiaCly 
aeeriade Ti2+ ai rp Tiel, k Nrici, 
pacnaane, 100% 0 K= 3 =o 
sec. % Tit +Ti*t Mie N41, 
0.13 46.15 114 4,2 
0,12 45,55 0.5! 40, 
0.15 48.97 0.29 49! 
0.17 48.48 0.31 5.09 
0.18 48.56 0.29 5,20 
0.24 50.00 0.21 5.21 


Table 3. Equilibriu:: between TiC), TiCl 


3) and Ti in MgCl, melt at 760°C. 
Legend as in Table 1. 
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Equilibrium between ... B101/B208 
© ® @®oucranra papnosecua x 10° 
Osmee co- 
pepmarme —-PRENOBECNPE OTICI,FTIZSTICI, 2TICL, FTI= "ATIC, 
aan He Ti+ sah 7 Tiel, Pa Nic, 
aT Ce ‘ ==> = 
eee. % Tit +Tet+ Niue, N41, 
0,46 63,04 316 3,10 
20 66,66 89 3.74 
1,48 70,03 4.9 3,00 
1,75 71.42 3,7 3.01 
2.39 72,80 1,9 2,99 


: . 
fable 4. Equilibrium between Ticl,; Ticl,, and Ti in CsCl melt at 720°C. 
Legend as in Table 1. 
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Equilibrium pvetween ... B101/B208 
® ® Q@O6mee co- = (2 Panuonecuoe 
epoaine ‘ 
Pee eal th an ry ere Pa 6) Astop 
cpe ears 
a Pee Tee Te 1 
_ 72 1 -4,7 gn —90 Hawn panane 
hel Na 700 1,8—8,5 87 —91 Bien w Keanor [2 
NaCt — SrCl, 700 - 850 1,6—4.9 78—93 2) Merrpen 4 Onna [1 
NaCl—CaC!,—BaCl, 720 0.1—0.9 60—67 (QHaws manne 
MgCl, 760 0,1—0.5 46—50 > > 
CsCl 720 0.4—2.4 63—73 > > 


Table 5. Shift of equilibrium between Ticl., Ticl,, and Ti under the action / 


of the medium of the melt. _— 


Legend: 1) melt; 2) temperature; 3) total Ti content of the melt; 
4) equivalent ratio; 5) references; 6) data of the authors; 7) W. Kreye, 
H. Kellog, Ref. 2 (see below); 8) S. liellgren, W. Opie, Ref. 1 (see below). 
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AUTHORS: Markov, Be Fe: Voytovich, B. A-, Barabanova, A. S. 
ompounds accompanying titanium tetra- 


TITLE: Molecular state of c 
chloride 


PERIODICAL: Ukrainskiy khimicheskly zhurnal, v- 27, nO- 2, 1961, 151-154 
ration of TiCly by chlorination of titanium-containing 
Fe, Si,» V> Al etc. are formed. To purify Ticl, 
the molecular state of the latter and 

hae to be studied. A kryoscopic study 


ies of VCly» VOC1,» and Ticl, on the one 


on the other. The chlorides of Al, Fe, vA 
pas 


, nitrobenzene Was used as solvent. It 

ced by interaction of CoH NO, 

e prepared as follows: 

Cl; in an 
first 


TEXT: During the prepa 
slag also chlorides of Mg, 
completely from these impurities, 
their behavior with respect to TiCl, 
has now been made of the idgomolar ser 


hand, and of AlCl,» FeCl, and zrCl, 


Zr being only little soluble in Ticl 
ig pointed out that the results may be influen 


with the chlorides. The initial substances wer 
1) FeCl; by chlorination of Armco iron at 350°C, sublimation of Fe 


argon atmosphere} 2) vel, by chlorination of V metal and distillation, 
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in the chlorine stre1m, then in vacuo$ 3) vocls by chlorination of V0, in 


the presence of carbon, and fractional distillation of the product; 
4) 8 by chlorination of ZrQ2 and sublimation in the hydrogen stream at 
340-350 C; 5) chemically pure AlC13 was sublimed in the presence of Al metal 
6) pure TiCl, was distilled on copper filings} 7) nitrobenzene was distilled 
on Po0,- fhe deviation of the freezing-point depression from the additive 
value was determined for the following systems: vocl, - AlC1,3 J 
vocl, - 1,3; Vocl, - ; - - 1 vcl, - C1 

ocl, FeC1,5 ocl ZrCl 43 vel, AlC1,4 vel, FeCl] 5 cl, ZrCl ys 
Ticl, - AlC1 43 Ticl, - FeCl 3 and Ticl, - ZrCl,- The molecular state of the 


chlorides in nitrobenzene had previously been studied by determining the 
molecular weight. It ie known from publications that the molecular weights 


of Ticl, and 2rcl, in nitrobenzene agree with the theoretical values. The 


same was found for vocl,. In the case of Vlas partial dissociation occurs 


when changing the concentration from 0.348-0.0347 mole/kg, the molecular 
weight varies continuously from 188.2 to 177.2 (theoretical value 192.78). 
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ity of their solutions was measured at 25°C (Table 2). TiClg in nitrobenzenv 
has a conductivity of the order of 10°) ohn7!-em-1, according to publications. 
In all systems studied here, the kryoscojisc investigation of the igomolar 
series (concentration: 0.05-0.07 mole/kg) showed no deviations of the 
freezing-point from the additive value, which were beyond the error in 
measurement. It may be concluded therefrom that in nitrobenzene, the 
chlorides of vanadium form no compounds with those of Al, Fe, and Zr. 

There are 3 tables and 16 references: 9 Soviet-bloc and 7 non-Soviet-bloc. 
The 2 most recent references to English-language publications read as fol- 
lows: H- Nishida, K. Oyama, J. Chem. Soc. Japan, Ind. Chem. Soc., 60, 1434, 
(1957); V- V- Dadape, M. R- A. Rao, J. Amer. Chem. Soc-, 77s 6192 (1955). 


ASSOCIATION: Institut ebshchey i neorganicheskoy khimii AN USSR (Institute 
of General and Inorganic Chemistry, AS UkrSSR) 


SUBMITY ED: July 25.1952 
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Table 1. Molecular weights of AlCl, and FeCl, in nitrobenzene. 


Legend: 1) concentration, mole/kg; @ “6 $e. 
2) At, determined experimentally; Kontpa- ar Ste i gicoaaielacrsaa 
3 


rf t ne 2uR, poamentans- M sxcnepumenra *benh 

egree o i a \ ‘ moar/K oe = 

& association i Maxp/Mtheor (ne H M reopetnueckna 
AICI, 
0,237 1,580 1,037 
0,172 1,125 1,057 
0,148 0,930 1,099 
0.0921 0,560 1,134 
0,0803 , 0,475 1,167 
0.0657 0,372 1,219 
0,053! 0,305 1,200 
0,052) 0,296 1.215 
0,0237 0,130 1,259 
FeCl, 
0,261 1,755 ' 027 
0,156 1,014 1,062 
0,097 0607 1,102 
0.0831 0,512 1,120 
0.0733 0,442 1,145 
0,060! 0.357 1,162 
0.0404 0,206 1,351 
Ses oma 

A . 1,785 
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Table 2. Specific electrical conductivit: of solutions of Vv, Al 
J 


Chlorides in nitrobenzene at 25°C. Fe, and Zr 


Legend: 1) concent : 
ration, wt%; KonliGen - 
2) K-105, ohm Teem-1, oe nus, pec. 4%: 108, oa! cam! 
vocl, 
0.52” 6.63 
1,09 4.65 
4,92 3,44 
11.04 1,38 
12,10 118 
VCl, 
0,94 0,142 
1.96 0,211 
4,80 0,321 
9,33 0,492 
AICI, 
0.69 19,8 
0.86 22'7 / 
3,07 57,1 —_ 
FeCl, i 
0.28 9,71 
1,04 20,9 
2.14 30,3 
5,2) 64,2 
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Markov, B. F.. Voytovich, B. A.. Barabanova, A. S. 


AUTHORS : 


TITLE: Interaction of compounds accompany 1ng titanium tetrachlorice 


II. Vanadium compounds 


PERIODICAL: Ukrainskiy khimicheskiy zhurnal. v. 27. no. 5, 1961, 580-584 


ontinued their studies on the physicochemical condi - 
(Ukr. khim. zh., 27,198 (1961)). Chlorination 


: 44 : ; 
in addition to TiCl,. vanadium wa 
Jetely soluble in TiCl,. In -——7 


TEXT: The authors c 
tions of purifying Ticl, 


of titanium-containing slags yields, 


chlorides (mainly oxychloride) which are comp 


order to explain the gnteraction of vocl, with chlorides of various metals, 


and Cro,Cl,, the following binary systems were sub - 
\ 


as well a8 with POC], 
Vv fe) . 


jected to thermal analysis! vocl, - AlCl 


vocl, - NbCl, (TaCl,)- 
Ampul not defined]. since the substances usta 


3 


Sealed Stepanov ampuls were used for this purpose 


[Abetracter's notes 
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Melting points were measured on a Chrome] -Alumel 


thermocouple by taking heating curves on a selfrecording Kurnakov 


pyrometer. 


VOC1,*2POC1,; and vel, 


continuous series of solid solutions with Sicl,. 
NoCl.s and TaCl, 
- PoC], (Sicl,)- 


the systems of vocl, with AlCl,, 
holds for the systems vel, 


and vocl, cr0,Cl, proved to be 


solid solutions and the eutectic. 


confirmed that aluminum chloride 


of Al,Cl¢. There are > figures, 


and 3 non-Soviet. 

read as follows: J 
2290 (1959); RL. Harris. R & 
vie abe (1951); H 
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It was found that vocl, 
forms the compound: vcl -2P0C1,- vol 


The three refe 
C Scheldon. S. Y. Teree, J 
Wooa, 


Nishida, K Oy#ma. J 


forms the compound with POC1,? 


forms a 


4 
The phase diagrams of 


4 


The systems vocl, sicl. 


transition systems between continuous 


Calculation by Schroeder's equation 


in the vocl, - AlCl, melt has the form 


3 tables. and 7 references! 4 Soviet 


rences to English-language publications 
Amer. Chem. Soc.. Bi. 
H L Ritter, J Amer- Chem. Soc... 
Chem Soc Japan Ind Chem. 
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Soc., 60, 1434 (1957). 


ASSOCIATION: Institut obshchey i neorganichteskoy khim1i AN USSR 
(Institute of General and Inorganic Chemistry AS UkrSSR) 


SUBMITTLD: July 16 1960 
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57200 Bi:9/B147 
AUTHORS: _ Markov, B. F,, Gitman, Ye. B. and Tishura, Tf. A, 
TITLE: Equilibrium between Tic), Til, and Ti metal in mclten 
chlorides of alkali metais 
PERIODICAL: Ukrainskiy khimicheskiy zhurnai. v. 27 no. 6, 1961 [it 


TEXT; The technologically important equilibrium between low T1 cnturiae: 
and Ti metal in individually molten alkali: chlorides was investigated. 
In the absence of neutral salts. TiC1, 1s formed: 2 TiCl, + TiT*#* Trcl 


3 
(1) (Az~22 koal/700°C). If Ticl, and TiC, sre found in simplest 
physical solution in molten salts ets forma complexes witb CsC:}. RbC° 


KCl, NaCl. Me TiCl;. and MeTiC. whose resistance to heat decreases 


3 4° 
from Cs to Na, TiCl, forms compounds of Me,T1C)) and MeT1C1,. No 
(4 ? 


complexes are formed in LiC] melt. In CsCl tney form complex anions. 
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e ait1lv T1Leé@ f T (om) ard 
a t a b the 7 i r stiviticea or 14 . 
Th {librium ia e ermine Y he atio oT tn - i 
e equ ] 
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- > Lex rm@meées When nanginEe fr 1h C sf 
fi tle 7h & 
TIC) Ticl being the petter comp 

3” y) 


vett te t. In the Lic; mel’ 
LiCl the equilibrium is enifted from weit tT yn 
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ee eS 
(615° C), aimost complete ae. rormati’ men se i = i 
95-100%; in NaCl melt (86a°e, Conly Bb 85% Ff ware : Pic? ra Fours 
forming complexes. In melts with KC} (500° rom 8 ot eee 
ia reduced from Be Lo sac “e. omiy AOA? . ie we eee eh ee ao Se 
molten KC1-Licl eutecti: (380 re La. Me ot TiCi acti ae ee 
CaCl (720°), since with in.reaeing gamely? Meete Nae TS 


. be as re Zk, ‘ - 
‘ nd a 
Ticl, ec ompieXx A) a4 ecomes more &§ tab ee. I Was 4 l tnoat tye 65 


* 4 mews “ ard A 
j et : - oerygoridea are a155 tweed, 
prium was shifted in @ melt in which sald a PLS Rie coe 
ahi ig caused by the variation 7f arcs Ty? 
r) 
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result of complex formation A study cf S. F. Belov and S. I. Sklyarerk: 
is mentioned. There are 4 tables and !% references- 8 Soviet and 7? non- 
Soviet. The three most recent references to English-language publications 
read as follows: S. Mellgren, W. Opie, J. Metals. 9, 266 (1957)) We Kreye, 
H. Kellogg, J. EBlectroch. Soc 104, 564 (1957) R. B. Head, Austr. Journ, 
of Chem., 13. 332 (7960). 
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